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increased with decreasing Ca2+ concentration in the percolating 
solution, such that Ts is not a sole function of the Ca2+ content 
in soil. The results suggest that Ca2+ induce coordinative cross-
links in SOM and therefore intensification in the glassy character 
of the organic matrix. Furthermore the method of addition has an 
essential effect on the formation of coordinative cross-links in 
organic matter. The current results suggest that cross-linking is a 
slow and sensitive process, which needs further investigation for 
understanding. 
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Three stabilisation mechanisms for soil organic matter are 
discussed in the literature (i) selective preservation due to 
recalcitrance, (ii) spatial inaccessibility and (iii) interactions with 
mineral surfaces. The objective of our study is to estimate the 
relative importance of the proposed stabilisation mechanisms for 
lignin, a component of soil organic matter with turnover times in 
the range of decades. We hypothesise that lignin is stabilised 
not only through chemical recalcitrance, which was for a long 
time considered the most important stabilisation mechanism for 
lignin, but also through spatial inaccessibility and to a small 
extent through interactions with mineral surfaces. We tested this 
hypothesis by quantifying CuO oxidation products (VSC-lignin) in 
arable soil fractions from a combined aggregate size and density 
fractionation. We compared the lignin distribution throughout the 
fractions in an arable soil cropped with C3 plants, and 18 years 
after converting this soil to continuous cropping with C4 plants 
(maize). Compound specific 13C isotope analysis allowed 
tracking old C3-lignin in individual soil fractions over time. We 
attributed the three stabilization mechanisms to the fractions as 
follows: C3-lignin in light fractions after 18 years is stabilized 
mainly by recalcitrance, in medium density fractions it is mainly 
stabilized by spatial inaccessibility (i.e. occlusion in macro- and 
microaggregates), whereas C3-lignin found in heavy density 
fractions is stabilized mainly by association with minerals. First 
results show that after 18 years C3-lignin had decreased in the 
light but not in the heavier fractions. Old lignin therefore seemed 
to be stabilised in these heavier fractions, particularly in the 
medium density fraction which stored two thirds of the old lignin 
in year 18. This result points out the importance of lignin 
stabilization in micro- or macroaggregates. 
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The priming Effect (PE) is a process that strongly influences the 
balance of carbon (C) in soils by altering the mineralization rates 
of soil organic matter (SOM) following inputs of fresh organic 
matter (FOM). Experimental data have shown that PE can be 
either positive or negative (i.e an over- or under-mineralization of 
SOM induced by FOM additions) but the mechanisms controlling 
the sign of PE remains unclear. In the present paper we are 
testing two contrasting hypotheses that aim to explain priming 
effect. One considers that the soil stable pool of organic matter 
cannot be submitted to positive PE whereas the other considers 
the competition between two microbial communities (r and K 
strategists) ever lead to positive PE. The main experiment 
consisted in adding 13C-cellulose to soil that as not recevied any 
organic matter addition for 70 years with or without amendments 
of r-strategists microorganisms. By comparing the differences in 
13C-CO2 with a negative control without cellulose, we observed 
negative PE on the SOM stable pool, with a higher intensity 
when r-strategists microorganisms were inoculated. In our 
experiment, the sign of PE of the stable pool of SOM does not 
seem to be controlled by the community of r-strategists 
microorganisms. 
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Charcoal, produced during vegetation fires is well recognized as 
an important C sink within the global C cycles. Whereas high 
intensity fire can lead to complete destruction of the organic 
layer, moderate and prescribed wildfire result in minor alterations 
of soil organic matter (SOM) content and sometimes even result 
in an increase of organic C and N due to input of partly charred 
material or litter. Our studies demonstrated that moderate 
heating of vegetation residues leads to little changes of the C/N 
ratios in the charred product. It can be as wide as high as 440 to 
630 for burnt woody material but also as narrow as 7 as it was 
found for char from grass material. In particular the latter show 
that during charring, N has a tendency to be incorporated into 
structures which are fairly resistant to heating. As it will be 
demonstrated by model studies and solid-state 13C and 15N 
NMR spectroscopy those structures are mostly pyrrole/indole-
type N with minor contribution of pyridine N. In non-woody chars 
and in pyrogenic soil organic matter, such N-heteroaromatics 
can consume up to 17% and sometimes even 60% of their 
organic C. 
The low biological availability of this nitrogen has an impact on 
biomass production but also on soil organic matter turnover. As 
demonstrated by its presence in SOM of a forest soil even 24 
years after the last fire and in Neolithic paddy soils, this 
pyrogenic N seems to be relatively stable and thus it is expected 
to have a long term impact on soil biochemistry. The data 
collected so far clearly show that aside from “Black Carbon” 
(BC), “Black Nitrogen” (BN) certainly needs more attention if a 
better understanding of SOM stabilization is wanted. 
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In the upper Amazon basin, the development of podzols at the 
expense of clay-depleted laterites is a natural process that leads 
to the remobilization of elements like Al, Fe and Si previously 
accumulated as a result of the ferrallitization process. Together 
with soil organic matter (OM), they are redistributed within soil 
profiles or exported towards black rivers commonly draining 
podzolic areas. OM plays a key role in podzol development, in 
particular through its complexation with metals, and in turn 
undergoes structural modifications related with the podzolisation 
process. 
The present study is a multi-scale investigation, from 
microscopic to molecular scales, of OM characteristics during 
the podzolisation of laterites in the upper Amazon basin. To this 
